Replicated field plots of honey mesquite (Prosopis giizndulosa var. glandulosa) were aerially treated with herbicides in 1977 near Crane, Texas. Plots were evaluated for 3 years to determine efficacy of nine herbicide formulations. Of the herbicides studied 3,6-dichloropicolinic acid was the most effective. Sprayed plots produced twice as much forage as unsprayed areas with several species of grass showing significant increases in production. Forb response was not significantly different between treated and untreated plots. Most of the forage response occurred 1 m from the tree base rather than at 3 and 5 m from the tree.
moisture use around mesquite plants with moisture depletion occurring rapidly near tree bases, decreasing with depth and distance from the tree. Thomas and Sosebee (1978) found that mesquite in western Texas relies on a system of shallow lateral roots when moisture is available in the upper soil profile and utilizes a deep tap root system during drought.
The objectives of this study were to determine relative efficacies of registered and experimental herbicides for mesquite control and to estimate plant responses of associated forage species in sprayed and nonsprayed plots.
Study Area and Methods
Studies were conducted on rangeland 6 km northwest of Crane in western Texas. Climate is semiarid with an average of 33 cm annual rainfall occurring mainly in late spring and summer. Soils in the study area are sands and sandy loams in the Penwell (Ustic Torripsamments), Jalmar and Pyote (Ustalfic Haplargids) series (Watson 1978) . Soils are mainly sandy loams in the southern end of the area becoming more sandy to the north. Native vegetation on the area is dominated by shrubs including honey mesquite, catclaw acacia (Acacia greggii), and fourwing saltbush (Atriplex canestens). Grasses dominate the understory and include Wright threeawn (Aristida wrightii), sand dropseed (Sporobolus cryptandrus), mesa d ropseed (Sporobolus jlexuosus), bristlegrass, Arizona cottontop, black grama, bush muhly, and hooded windmillgrass (Chloris cucullata). Major forbs are leatherweed croton) (Croton pottsii) and broom snakeweed (Xanthocephalum sarothrae).
The study area was subdivided into 30 plots (102 X 402 m each) to accommodate a randomized complete block design comprised of nine treated plots and an untreated check plot in each of three blocks. The area was blocked to account for soil variation. Blocks were delineated by four parallel access paths bulldozed 402 m apart. The experimental design was modified by randomizing order of treatment application but using the same order of treatment installation in each block. Treatments were offset in each block to insure that similar treatments were not together in adjacent blocks. Herbicides were aerially applied in late May 1977. Each treatment consisted of six parallel spray swaths each measuring 12 by 402 m. Untreated buffer zones 30 m wide were maintained between plots to minimize cross-treatment herbicide movement and to facilitate field evaluations. All herbicide treatments were applied at a 0.56 kg/ha (a.e.) rate in 9.4 L/ha volume of I:7 (v:v) diesel oil and water emulsion. Herbicides were mixed for each treatment in an open vat with constant recirculating agitation. Measured amounts of herbicide and diesel oil were poured simultaneously from separate containers into a premeasured amount of recirculating water to form the emulsion. The aircraft was calibrated prior to treatment, loaded through the hopper, and following treatment, drained of residual spray solution which was measured to substantiate proper treatment volume. Aircraft systems were washed and purged between each treatment to prevent herbicide contamination among treatments. Herbicides included in the experiment were: 2,4,5-T' alone and in combination (1: 1) '2,4,5-T as the propylene glycol butyl ether ester 'Means within a column followed by the same letter are not significantly different at the 5% level.
30 months post treatment Defoliation  Mortality   89  78a  85  70a  77  5lb  83  30bc  81  30bc  68  16cd  70  16cd  59  9d  59  8d with picloram 2, dicamba3, and 3,6-DPA4: ester and amine formulations of triclopyrs, and triclopyr ester with picloram (1:l); 3,6-DPA; and an equal part combination of dicamba and picloram. Treatments were evaluated 6 months post-treatment by visually estimating percentage defoliation in each plot. Subsequent evaluations were made 18 and 30 months post-treatment using belt transects in which 100 or more individual mesquite plants were evaluated visually in each plot to estimate plant defoliation and mortality.
In November 1979,30 months post-treatment, obvious differences in forage production between treated and untreated plots warranted estimates of forage production to be measured by clipping standing grass and forb biomass. Forage production estimates were made between untreated plots and plots treated with 3,6-DPA due to the close proximity of the two plots in each block and the effective control of mesquite by 3,6-DPA.
Within each block ten trees of equivalent size were selected in each of the treated and untreated plots. Trees in the check plots were unaffected by spray while those in the 3,6-DPA plots were dead. Quadrats 0.25 m2 in size were placed 1,3, and 5 m from the tree base on the east side of each plant. Within each quadrat, individual plant species were clipped, bagged separately, and subsequently oven-dried to a constant weight. All data were subject to analyses of variance and mean separation.
Results and Discussion
Estimation of canopy reduction made in November 1977, 6 months post-treatment, revealed more than 90% defoliation in all herbicide treatment except 2,4,5-T, triclopyr amine and dicamba i-2,4,5-T which were slightly lower. Buffers between plots were largely unaffected, validating lack of herbicide drift across plots. Reduction in broom snakeweed cover was noted in treatments containing picloram or triclopyr ester. Grass responses were not visually evident the first year of treatment.
Evaluations of mesquite defoliation and mortality made in November 1978 and 1979, 18 and 30 months post-treatment, respectively, revealed major differences in herbicide efficacies (Table 1) . Herbicide 3,6-DPA was significantly more effective than the other herbicides, whether applied alone or in equal part combination with 2,4,5-T. Triclopyr, provided similar control to 2,4,5-T and 2,4,5-T -I-dicamba ( 1: I), while herbicides containing picloram gave higher mortality of mesquite than triclopyr. No significant differences occurred among blocks.
Associated shrubs such as fourwing saltbush were slightly defoliated initially by herbicide combinations containing picloram but these effects were not evident 30 months following treatment. Catclaw acacia plants were severely defoliated but a majority of the plants resprouted 30 months after treatment. Forage production, as end of growing season standing crop ,was significantly greater in herbicide treated plots sprayed with 3,6-DPA than adjacent untreated plots (Table 2 ). Major differences between the treatments were contributed by the grass components because the major forb, leatherweed croton, was not affected by the herbicide treatment. Greatest grass response was measured at 1 m from mesquite trees in the treated plots. Differences in grass production among the 1,3, and 5 m distances in the untreated plots were not significantly different while forb production was greatest near the trees. Significant differences in overall grass, forb or forage (grass -I-forbs) production were not found among blocks,although individual species displayed considerable variation among blocks and distances from trees (Table 3) . Forbs, especially annuals, would have probably been higher if sampling had occurred in late spring.
Reaction of the Various Species
Wright threeawn was a fairly ubiquitous species but was more productive on the loamy soils of the study area. Treated plots produced significantly (P<O.O5) more production than untreated plots. Both treated and untreated plots had significantly (KO.01) more production away from the tree (3 and 5 m) than near the tree (1 m). Wright threeawn showed a general affinity for openareas of loamy soils and responded positively to mesquite control.
Hooded windmillgrass was most responsive to mesquite control and contributed greatly to overall forage production in the treated plots. This species produced significantly (KO.0 1) more forage in treated areas than in untreated areas. Hooded windmillgrass produced significantly (P<O.Ol) more forage near the trees than in open areas and favored the lighter textured soils.
Harvard panicum (Panicum harvardii) was found in significantly (KO.01) greater amounts on the treated area than in the untreated plots. While overall production did not vary greatly among the distances from trees, significant (P<O.Ol) variation occurred among the blocks, with practically all production being measured on loamy soils.
Bristlegrass occurred in the immediate proximity of mesquite trees where production quadrupled following mesquite control. This interspecific relationship suggests the presence of a favorable habitat for bristlegrass, such as physical protection from grazing, and improved nutrient, moisture and shading factors .
Sand dropseed and mesa dropseed production was greatest in the treated area but did not vary significantly among distances from trees. Production differences among blocks were not significant.
Grass production from species other than those previously mentioned was found mainly on the treated sandy range site and included species such as mat sandbur (Cenchrus pauczflorus), muhly (Muhlenbergia spp.), bristle panicum (Panicum ramisetum), and fluffgrass (Erioneuron pulchellum). NO significant differences were found among distances from trees. Leatherweed croton was the major forb present at the time of sampling. This unpalatable perennial plant was unaffected by herbicide 3,6-DPA and was distributed over the entire study area. Significantly (P<O.Ol) more production of this species occurred near mesquite trees than at the 3 and 5 m distances.
This study quantifies the production differences resulting from effective mesquite control by herbicidal spraying and the vegetative responses by various plant species of the eocsystem. These data support earlier work by McDaniels et al. (1978) and Brock et al. (1978) and tend to substantiate certain benefits of aerial spraying for forage production. These data illustrate that the canopy area of controlled mesquite plants is a major source of forage plants. The physical presence of the dead plants offers a degree of protection from grazing, allowing valuable plants released by the spraying treatment to produce seed and reestablish on the adjacent rangeland. 
